Abstract
Introduction
Adults with disabilities represent a significant proportion (approximately 20%-30%) of the US population (1-3), experience health disparities (4) (5) (6) , and have higher health care utilization (7) (8) (9) . To monitor the health of this population, measures identifying adults with disabilities are often included in public health surveillance systems. However, disability is a complex, multidimensional concept that is difficult to fully assess with few questions on a survey (2, 3) . As a result, several questions have been used in largescale population-based surveys that identify different aspects of disability and therefore yield different estimates (2, 3, (10) (11) (12) ). These differences are partly due to inconsistent measurement of disability, but also to variation in survey methods (eg, mode of data collection, sampling frame and design).
In 2013, the Behavioral Risk Factor Surveillance System (BRFSS) included 2 question sets that each measure disability. The first, a 2-question measure included on the questionnaire since 2001, assesses general activity limitation and special equipment use (11). The second is a 5-question measure that assesses serious difficulty in vision, cognition, or ambulation and any difficulty in selfcare or independent living and is a subset of a standard 6-question set recommended by the US Department of Health and Human Services (HHS) for inclusion in population-based health surveys (12). Although the 2013 questionnaire did not include the sixth HHS-recommended question that assesses serious difficulty hearing, this question was included on the questionnaire beginning in 2016.
The inclusion of these 2 question sets in BRFSS provides a unique opportunity to compare 2 measures of disability. Any differences noted will result from differences in how disability is measured rather than methodological considerations, as when comparing disability estimates across surveys (13) (14) (15) (16) . The purpose of this study was to compare the prevalence of disability measured by the 2 question sets and to describe demographic and health characteristics of respondents who identified as having a disability using each measure.
Methods
We used data from 2013 BRFSS, an annual state-based telephone survey of the civilian, noninstitutionalized US population that collects information on demographics, health behaviors, and health conditions (17) . All 50 states, the District of Columbia, Guam, and Puerto Rico collected data from both landline and cellular telephone respondents. Response rates for BRFSS are calculated as the proportion of respondents who completed the survey among all eligible and possibly eligible persons using standards set by the American Association of Public Opinion Research Response Rate Formula no. 4 (http://www.aapor.org/Content/NavigationMenu/ ResourcesforResearchers/StandardDefinitions/ StandardDefinitions2009new.pdf). The median survey response rate for 2013 for all states, territories, and the District of Columbia was 46.4%, ranging from 29.0% to 60.3% (18) . Data were collected for 491,773 respondents, of whom 487,044 respondents reported a valid age of 18 years or older. We excluded respondents with missing, "refused", or "don't know" responses for any of the 7 disability questions (n = 20,298), resulting in an analytic sample of 466,746 respondents.
Respondents were categorized as having a disability according to the 2-question measure if they answered yes to either of the following questions: 1) "Are you limited in any way in any activities because of physical, mental, or emotional problems?" (an activity limitation); and 2) "Do you now have any health problem that requires you to use special equipment, such as a cane, a wheelchair, a special bed, or a special telephone?" (use of special equipment). Respondents who answered no to both questions were considered not to have a disability according to this measure.
Respondents were categorized as having a disability according to the 5-question measure if they answered yes to any of the following questions: 1) "Are you blind or do you have serious difficulty seeing, even when wearing glasses?" (a vision disability); 2) "Because of a physical, mental, or emotional condition, do you have serious difficulty concentrating, remembering, or making decisions?" (a cognitive disability); 3) "Do you have serious difficulty walking or climbing stairs?" (an ambulatory disability); 4) "Do you have difficulty dressing or bathing?" (a self-care disability); and 5) "Because of a physical, mental, or emotional condition, do you have difficulty doing errands alone, such as visiting a doctor's office or shopping?" (an independent living disability). Respondents who answered no to all 5 questions were considered not to have a disability according to this measure.
Respondents could identify as having a disability with either or both the 2-question and 5-question sets; thus, these categories were not mutually exclusive. Therefore, we also calculated a variable with mutually exclusive disability groups: both 2-question and 5-question disability, 2-question disability only, and 5-question disability only. We did not combine all 7 questions into a single measure of disability, because the 2-question and 5-question sets are intended to represent distinct measures of disability. To analyze the types of disability identified by the 5-question set, we calculated a variable with mutually exclusive disability types: vision disability only, cognitive disability only, ambulatory disability only, self-care disability only, independent living disability only, and 2 or more types of disability.
We used SAS-callable SUDAAN version 11.0 (RTI International) to account for complex survey design. Analyses were weighted to account for survey noncoverage and nonresponse and to adjust for demographic characteristics such as age, sex, race/ethnicity, and telephone ownership. We estimated the overall prevalence of disability for each question set (ie, disability identified by the 2-question set or the 5-question set) as well as the prevalence of 5 specific disability types. Among respondents identified by each disability measure (2-question set, 5-question set, and 5 types of disability), we calculated the prevalence of selected demographic characteristics (age group, sex, race/ethnicity), health conditions (arthritis, heart disease, diabetes, obesity, depression, hypertension, or 2 or more of these conditions), health behaviors (current smoking [smoked at least 100 cigarettes in their lifetime and currently smoked either every day or some days], binge drinking in the past 30 days [consumed at least 5 drinks (men) or at least 4 drinks (women) on an occasion one or more times during the past 30 days], receipt of an influenza [flu] vaccine in the past year, engaging in sufficient aerobic physical activity [participated in ≥150 minutes of moderate-intensity equivalent aerobic activity per week]), and health status (fair or poor self-rated health, ≥14 poor physical health days in the past 30 days, ≥14 poor mental health days in the past 30 days).
Results
More than 80% of the weighted adult sample was younger than 65 years, more than half were female, and nearly two-thirds were non-Hispanic white. Hypertension was the most commonly repor-ted health condition (32.5%), followed by obesity (28.4%) and arthritis (25.1% 38 .2%-38.7%) reported getting a flu vaccine in the past year, and 49.8% (95% CI, 49.5%-50.1%) reported engaging in sufficient aerobic physical activity. Fair or poor self-rated health was reported by 17.8% (95% CI, 17.6%-18.0%) of adults, and 14 or more physically and mentally unhealthy days were reported by 12.0% (95% CI, 11.8%-12.2%) and 11.3% (95% CI, 11.1%-11.5%) of adults, respectively. Disability prevalence using the 2-question measure was 21.6% (95% CI, 21.4%-21.8%) and 22.7% (95% CI, 22.4%-22.9%) using the 5-question measure. Overall, having an activity limitation (19.7%) was the most frequently reported item on the 2-question measure, while ambulatory disability (13.8%) was the most commonly reported disability type of the 5-question measure (Table 1 ).
There were differences in the prevalence of many respondent characteristics between the 2 disability measures that were not mutually exclusive. Notably, compared with adults whose disability was identified by the 2-question measure, the group whose disability was identified by the 5-question measure had a higher proportion of people aged 18 to 24 (8.5% vs 5.7%) and Hispanic adults (16.8% vs 11.4%). Although a lower prevalence of arthritis (51.8% vs 56.6%) was seen among people whose disability was identified by the 5-question set compared with people whose disability was identified by the 2-question set, the prevalence of heart disease, diabetes, obesity, and fair or poor self-rated health was similar for the 2 groups (Table 1) .
Among adults reporting disability, about half (51.2%) reported having disability with both the 2-question and the 5-question set, while 22.6% reported disability only in response to the 2-question set and 26.3% reported disability only in response to the 5-question set (r = 0.60; P < .001; data not shown). Adults with a disability according to both measures had a higher prevalence of health conditions and poor health status indicators compared with people whose disability was identified by only one of the measures. For example, nearly two-thirds (62.1%) of adults identified as having a disability using both measures had arthritis compared with 44.3% (95% CI, 43.3%-45.3%) of people whose disability was identified only by the 2-question set and 31.8% (95% CI, 30.8%-32.8%) of people whose disability was identified only by the 5-question set (Table 2 ). However, the pattern of health behaviors was less consistent. For example, the highest prevalence of smoking was seen among people identified with a disability by both measures (28.5% vs 18.0% for the 2-question only set and 25.1% for the 5-question only set) and the highest prevalence of binge drinking was seen among people whose disability was identified only by the 5-question set (16.9% vs 10.2% for both sets and 14.8% for the 2-question only set) ( Table 2) .
Adults with disability identified only by the 2-question set or only by the 5-question set also differ by many demographic and health characteristics. Compared with adults whose disability was identified only by the 2-question set, the group whose disability was identified only by the 5-question set had a higher proportion of adults aged 18 to 24 (15.7% vs 7.5%), female adults (58.2% vs 47.2%), and Hispanic adults (25.3% vs 9.1%). They also had a higher prevalence of depression (30.1% vs 22.7%), current smoking (25.1% vs 18.0%), and having 14 or more poor mental health days (21.4% vs 11.1%). Adults whose disability was identified only by the 5-question set had a lower prevalence of arthritis (31.8% vs 44.3%), receipt of a flu vaccine in the past year (37.1% vs 46.0%), and engaging in sufficient aerobic physical activity (42.9% vs 50.8%) compared with adults identified only by the 2-question set (Table 2) .
When comparing the 5 mutually exclusive disability types, adults with only ambulatory disability had the highest proportion of adults aged 65 or older (45.3%) and the highest prevalence of chronic conditions such as arthritis (63.6%) and hypertension (61.5%). Adults with only cognitive disability had the highest proportion of adults aged 18 to 24 years (23.3%) and the highest prevalence of depression (50.0%), current smoking (31.1%), binge drinking (21.7%), and 14 or more poor mental health days (35.2%). More than one-quarter (26.7%) of adults with only vision disability were Hispanic, which was higher than the proportion of Hispanics among other disability types. Adults with only self-care disability had the highest proportion of male adults (56.1%) compared with other disability types. Adults with 2 or more disability types had the highest prevalence of depression and fair or poor self-rated health (Table 3) .
Discussion
Overall disability prevalence estimates using the 2 disability measures were similar. However, there was an approximate 50% overlap in adults identifying as having a disability using both measures. Although adults who reported disability with each of the question sets (2-question measure and 5-question measure) had many similar characteristics, several differences in demographic and health characteristics were seen in adults who identified as having a disability by one of the question sets and not the other. Previous reports and studies have compared disability prevalence estimates; however, most involved comparisons of different sample populations (13) (14) (15) , survey years (14-16), modes of data collection (14, 16) , or used small sample sizes (19, 20) . Our study provides a unique contribution to the literature as the only difference was in the measure of disability -the sample population, survey year, and mode of survey administration were the same. Thus, any differences we found probably resulted from the questions used to assess disability. As in our study, previous studies found that using different operational measures of disability resulted in different disability prevalence estimates. Although in some cases the differences in the estimates were small, particularly when the question sets attempted to measure the same concepts, the populations identified through the different question sets were not the same groups of individuals (15, 21) .
PREVENTING CHRONIC DISEASE
We found that a high proportion of those who identified as having a disability using the 2-question set were older adults and more than half reported arthritis. Similarly, nearly half of adults with an ambulatory disability were older adults (≥65 years) and nearly 2 of 3 reported having arthritis. The similarity in characteristics reported by those with 2-question disability and those with an ambulatory disability is not surprising in light of a recent study that identified the most common conditions reported by respondents with 2-question disability as musculoskeletal conditions such as arthritis and back problems and the most common limitation as difficulty walking (22) . This study also found that these same respondents did not commonly report cognitive and vision limitations as a cause of their disability (22) .
We found that the 5-question disability measure captured a higher proportion of younger adults, Hispanics, and those reporting poor mental health (depression and ≥14 poor mental health days). Some of these differences can likely be attributed to characteristics of respondents who identified as having a cognitive disability. This group had the highest proportion of younger adults; nearly onequarter of those with a cognitive disability were aged 18 to 24. In comparison, only 2.0% of those with an ambulatory disability and 12.9% of those with a vision disability were aged 18 to 24. Prior cognitive testing of this question revealed that although it captured a range of conditions, mental illness was often cited as a reason for reporting difficulty in this domain (23) . Therefore, it is not unexpected that in our study those with cognitive disability reported the highest prevalence of depression and 14 or more poor mental health days compared with the other disability types. These respondents also reported the highest prevalence of current smoking and binge drinking, which is consistent with findings of studies showing a higher prevalence of cigarette smoking and binge drinking among those with mental illness compared with those without (22, 24) .
Somewhat unexpectedly, we found a higher proportion of Hispanic adults among those with vision disability than the other disability types. On further exploration and review of both English and Spanish versions of the foundational questionnaire, we discovered a difference in the question about vision disability. The English version of the question asked about "serious" difficulty seeing ("Are you blind or do you have serious difficulty seeing, even when wearing glasses?"), whereas the Spanish version translated to "some" difficulty seeing ("¿Es ciego o tiene alguna dificultad para ver, aun cuando usa lentes?") (Spanish translation has been corrected from 2015 onward.). States are able to make changes to the foundational Spanish questionnaire to reflect the prevalent dialect of their population; however, this discrepancy between the English and Spanish translations of the vision disability question may account for much of the higher prevalence of Hispanic ethnicity we found among those with a vision disability. In a sensitivity analysis where we excluded respondents who completed the Spanish questionnaire, we found some expected differences (eg, a lower proportion of Hispanic respondents among all disability categories) when we compared these analyses to analyses completed using the full data set. We also found some differences in estimates of health behaviors and health status for some of the specific disability types. However, most of these differences were small (ie, less than 2 percentage points different from the original estimate) and nonsignificant on the basis of overlapping 95% confidence intervals. States, in particular those with large Spanish-speaking populations, should interpret results for this question with caution.
This study has 4 primary limitations. First, the data were self-reported and are subject to recall and social desirability bias. Nonetheless, self-reported data from surveillance systems are routinely used to assess disability at the national and state level. Second, we do not have information on the permanence, duration, or underlying medical condition of the disability and cannot assess to what extent, if any, this information might explain some of the prevalence differences noted in this study. Third, BRFSS does not include adults living in institutional settings or group homes or allow for proxy respondents, which might systematically exclude people with disabilities. This may result in an underestimation of disability prevalence. Fourth, 2013 BRFSS does not include the sixth question in the HHS-recommended disability set, "Are you deaf or do you have serious difficulty hearing?" largely because the survey is administered by the telephone. Inclusion of this question likely would increase the prevalence of disability if added to the 5-question measure, as prevalence estimates of hearing disability obtained from other surveys using all 6 questions range from 1.9% to 3.9%, depending on the data set and study population (15, (25) (26) (27) ). This will be examined further once 2016 BRFSS data are made available. Using public health surveillance data to identify individuals living with disability is a critical step in understanding and addressing the health needs and reducing the health disparities experienced by this population. Because disability is a complex, multidimensional concept that may not be fully captured in a few questions on a survey, researchers and public health practitioners need to be explicit in stating how disability is operationalized in their work. States using BRFSS data to identify adults with disabilities may wish to conduct similar analyses to understand the implications of reporting on the basis of one disability measure versus another. The finding of similar prevalence of health characteristics by different disability measures suggests a consistency in patterns of key health disparities experienced by adults with disabilities and points to the importance of intervention through public health policy and practice to address these disparities. Although the overall disability estimates from the 2 measures in our study are similar, the 5-question set allows for identification of health needs and behaviors associated with certain disability types (eg, ambulatory, cognitive, vision). This level of detail can help develop targeted interventions and programs and guide the adaptation of existing health promotion programs to be more inclusive of adults who experience specific types of disabilities. Tables   Table 1 

